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wherein said disiai insulated region is insishted with an insulator comprising 
a nolyxylyJ«n»» polymer. 
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NOTICE OF ENTITLEMENT 

IA\V. r.rik ■:■ r^.-lson 

authorised b> Target ™*™P*«*«. I«- 

of 47201 Lakeview Boulevard; Fremont, CA 94537-5120; United States of America 
(California) 

the applicant and nominated person in tespect of an application for a patent for an irnention ontil led 
PARTIALLY INSULATED OCCLUSION DEVICE 

filed under Australian Application No y?:,i>'ii~o state the following 

PART I - Must be iompk'icd lor <>1! apphuiiums. 
The pcrson(s) nominated for the grant of the patent 
■T J7j ,,,4g,4 a« ) tiifra c U t a l m\ uniorie) 

[Xj has. for the following reasons, gamed entitlement from the actual nnentor(s) 

The nominated person is the assignee of the invention 
from the said actual inventor (s) 



PART 2 - Musi be comph-nJ :j the applu Liti.ir. is n ( 'onvenaon opphtomm 
The personW nominated for the grant of the patcm is 

Q . the appl i cant^ of the basic app li cat i on! s> li sted on tlio patent wqwst form 

(3 entitled to reh on the basic applications) listed on the paten! request form b> reason of the following 
The nominated person is the assignee of the basic 
application front the said actual inventor(s) 



^fusl rv cimspkied ;', ihv opp/ici'fion mi* imnf\- uinh r the J'( 'Ttiwt.hu 
The person(s) noTn^iafc^ifcr the grant of the patent is (arc) 

□ the apphcant(s) of the appTfcaonUI listed in the declaration under Article S of the PCT 




□ entitled to rely on the applications) listed in the dcclawjion under Article S of the PCT by reason of 
the following- 
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TARGET THERAPEUTICS, INC. and THE REGENTS OF 
THE UNIVERSITY OF CALIFORNIA 

ORIGINAL 

COMPLETE SPECIFICATION 
STANDARD PATENT 

Invention Title: 

Partially insulated occlusion device 

The following statement is a full description of this invention including the 
best method of performing it known to us:* 



Related Fatcm Applicaiioa 

This application is a continuation of USSN OS/591,821 filed January 25, 
1996 which is a continuation of USSN 08/499,525 filed July 7, 1995. 



Eidd_flfjlic.Layiam.Qn 

This invention is a device used in the occlusion of various lumen or 
cavities in the body. In particular, it may be used to form an en do vascular 
occlusion through the application of a i__uo-frequency modulated current to the 
1 0 device after its placement in the body. The elongated device is di stall y insulated 

to optimize its occlusive activity without harm to the body. 

Background of the invention 

A wide variety of medical procedures are facilitated by occluding such 

1 5 body lumens and cavities as the arteries, veins, vascular aneurysms, various 

vascular malformations (e g., AVM's), fallopian rubes, vas deferens, ureters, and 
the like. For instance, an extravascular approach to treatment of aneurysms 
involves surgically exposing or stereotaxically reaching an aneurysm with a 
probe. Trte wall of the aneurysm is then perforated from the outside and various 

20 techniques are used to occlude the interior in order to prevent it from rcbleediag. 

The techniques used to occlude the aneurysm Include clcctrothrorobosis, adhesive 
embolization, bog hair embolization, and ferromagnetic thrombosis. These 
procedures are discussed in U.S Patent No, 5.122.1 36 to GugSielmi et a! , the- 
entirety of which is incorporated by reference. 

25 A still further approach is the least invasive and is additionally described 

in Guglieimi et al. ii is the endovascular approach. In this approach, the interior 
of the aneurysm is entered hy use nf a catheter stich as those shown in Engelson 

ii 
1 1 



{Catheter Guidewirc). L'.S Patent No. 4.884,575 and also in Engelson (Catheter 
for Guidewire Tracking). U.S. Patent No. 4,739,768. These procedures utilize 
endovascuiar guidewixes and catheters, introduced quite remotely, to access the 

aneurysm. Specifically by the use of catheters having very flexible distal regions 
5 and guidewires which are steerable to the region of the aneurysm, embolic devices 

which may be delivered through the catheter are an alternative to the cxtravascuiar 
and cxtra-intravascular approaches 

The endovascuiar approach typically includes two major steps. The first 
step involves the introduction of the catheter to the aneurysm site using devices 

10 such as shown in the Engclson patents. The second step often involves filling the 

aneurysm in some fashion or another. For instance, a balloon may be introduced 
into the aneurysm from the distal portion of the catheter where st is inflated, 
detached, and left to occlude the aneurysm. In this way, the parent artery is 
preserved. Balloons arc becoming less in favor because of the difficulty in 

1 5 introducing the balloon into the aneurysm sac, the possibility of an aneurysm 

rupture due to ovcrmf.ation of the balloon within the aneurysm, and the risk 
associated with the traction produced when detaching the balloon 

A highly desirable occlusive device which may be introduced to a selected 
body site using endovascuiar placement procedures is found in U.S. Patent No. 

20 4,994,069, to Ritchan et al. There is described a device - typically a 

platinum'tungsten alloy coil having a very small diameter ~ which may be 
introduced to the selected site through a catheter such as those described in 
Engelson above. These coils are often made of wire having a diameter of 2-6 
mils. The ceil diameter may be 10-30 mils. These soft, flexible coils may be of 

25 any length desirable and appropriate for the sits to be occluded. For instance, the 

coils may be used io fill a berry aneurysm. Within a short period of time after the 
filling of the aneurysm with the embolic device, a thrombus forms in the 
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aneurysm and is shortly thereafter complemented with a collagenous material 
which significantly lessens the potential for aneurysm rupture. 

Coils such as found in Ritchan ct al. may be delivered to the vasculature 
site in a variety of ways including, e.g., mechanically detaching them from the 
5 delivery device as is shown in U.S. Patent No. 5.250,071 , to Palermo or by 

electrolytic detachment as is shown in Guglichni ct al. (U.S. Patent No. 
5,122,136) as was discussed above 

GuglieLmi et al. shows an cmbolisro-fonniag device and procedure for 
using that device. Specifically, Guglielmi ct al. fills a vascular cavity such as an 

10 aneurysm with an embolic device such as a platinum coil which coil has been 

endovascularly delivered. The coil is then severed from its insertion tool by the 
application of a small electric current. Desirably, the insertion device involves a 
guide wire which is attached at its distal end to an embolic device by an 
electrolytic, sacrificial joint. Guglielmi et al. suggests that when the embolic 

1 5 dcicc is a platinum coil, the platinum coil may be 1 -50 cm. or longer as is 

necessary. Proximal of the embolic coi] is a guidewire. often stainless steel in 
construction. The guidewire is used to push the platinum embolic coil, obviously 
with great gentleness, into the vascular site to be occluded. The patent shows a 
variety ways of linking the embolic coii to the pusher guidewire. For instance, the 

20 guidewire is tapered at its distal end and the distal tip of the guidewire is soldered 

into the proximal end of The emboiic coi). Additionally, a stainless steel coil is 
wrapped coaxially about the distal tapered portion of the guidewire to provide 
column strength tc the guidewire. This coaxial stairucss steel wire is joined both 
to the guidewire and to the embolic cos:, Insulation may be used to cover a 

25 portion of the strength-providing stainless steel coil. This arrangement provides 

for two regions which must be cieciroiyiicajly severed before the embolic coi; is 
severed from the guidewire. 



A further variation ofl!«! (mglmhni detachable cuii is on.- in which 
tin; distal tip of tin: stainless stri:! i>uidewin: is not soldi-reil in the proximal 
cud of ill" embolic device A siniph: conical stainless slrel win.! is included 
from the stainless steel guiduwire to the <!inb< >|jc coil. 

A f'tiiiiior variation found it! (Juglielmi el at. includes a thin, 
threadlike extension between the gnidewire cum and C 1 1 ■ ■ proximal end uf tin; 
embolic coil. In this way. Use guidewise dues nut extend lu the (Milholii: coil, 
but instead relies upon a supantleiy introduced extension. 

A continuation-in-part application to flu; (iiiglielmi et al [jaleul 
discussed above. I'.S. Pat. No. 5.3a-1.2«jr>. "IMPKOVliMliNTS IN AN' 

kndovascdlau ltw.tko lytic ally diri'aciiahi.k yvikl and til 5 for 
this formation oftiiromhus in aktkkiks. vkins. ankhkysms. 

VASCULAR MALFORMATIONS AND ARTKRiOVKNC )l !S l-'ISTl'LAS" issued 
October I 1. 11J«M. describes tlie use ui mechanically detachable embolic 
devices as well as those which are elecholylieally detachable The embolic 
devices ' nay be augmented with attached filaments. 

Dr. Taki has devised a varialiou of lb<: (mglidmi detachable coii 
using a copper link between the guidewirc and the coil. 

None of these de\'ices utilize a distal portion which is insulated. 
Summary of the Invention 

According to the present invention then; is provided an occluding 
device comprising an elongated body member having a proximal end and a 
distal end and a body length between said proximal and distal ends, a 
detachable join! attached to said body member proximal end capable of 
conducting an electrical current through said joint to said body member, 
wherein said body mouther is comprised o| al ji-nsl a proximal t:ond uciive 
region comprising a conductiv material and a distal insulated region having 
a length between about a and Z~>".<> ni lh>< body lengti-. and wherein said distal 
insulated region is insulated with nn insulator comprising a polyxylyleue 
polymer. 



A second related aspect of die present invention j uuvides an 
occluding device comprising an elongated tubular braided body member 
Laving a proximal end and a distal end and a body luiijdh between said, 
proximal iiiif] distal ends, a detachable joint attached to said body member 
proximal end capable of conducting an elect) ii.al current through said joint to 
said body member, wherein said body member is comprised ol id least a 
proximal conductive region comprising a conductive inalcrial and a distal 
region insulated with an insulator an<l having a length bufwueu about 5 and 
25% of the body length. 

As noted above, litis invention is a device used in forming an 
occlusion at a selected site typically within the human body, hi genera!, the 
device comprises an elongated body having a proximal end and a distal end. 
The body length between those ends has a longitudinal axis and iypicaily a 
lumen running within the elongated body. The elongated body is typically 
tubular although it need not be. A detachable joint is often found at Iho 
proximal end of the elongated body member. Central to Ibis invention is die 
presence of an insulating region near the 



dislai tip of the body member. The proximal portion and the corrective joint are 
electrically conductive 

The body member itself may be a helically wound coil, tubular braid, or 
other suitable fom; for occluding a cavity or lumen within the human body. 

The Inventive device is typically used in conjunction with a DC source, an 
AC source, or a modulated RF source in such a way that it cither produces an 
occlusion in the chosen v dy site or constricts the lumen into which it is placed . 
The device is often left at the selected site but in some occasions may be removed 
if such is desired by the attending physician. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 shows a side view of a typical device made accord tog to this 

invention showing the conventions used in describing the invention herein. 

Figure 2 shows a side view of the inventive device attached to a pusher. 
Figure 3 shows a braided variation of the inventive device 
Figure 4 shows a partial cross section of a capped variation of the 

inventive device. 

Figure 5 shows a partial cross sectional side view of the inventive device 
utilizing using a plugged distal end. 

Figure 6 shows the inventive device in conjunr tion with a mechanically 
detachable joint. 

Figure 7 shows a variation of the device in which the detachable joint is 
electrolytic in nature. 

Figures 8 and 9 show z typical method of deploying this device, 



DESCRIPT ION OF THE INVENTION 
Figure 1 provides a sice view of a generic representation of 'he inventive 
device 0 00)- In Shts view, three important portions of the device may be seen: the 



insulated region ( lOL'J located dislallv. the ..oiidui.Iive iv.iJ.hi ( !()■}) ■ -s 1 = -i i< li n;_>. 
between the insulated region ( 102) :iihI the comiouti ve joint ( I ()(>}- and the 
connective foini (KH3) itself. The distal insulated rei>jon [|(>2] has a length 
between about 5 and 25% ui' ■ lie* bodv length. A lip j 10»| may idso be scon 
5 and although highly desirable from :m operational point o| view, is nut 
central lo this invention. 

As 1ms been discussed above, this invention may b<: used in 
conjunction with the procedure discussed in tin: Gugliuiini patents or. more: 
preferably, is used in a similar procedure which involves ill'; imposition of n 

10 radio-frequency component lo flu: device, in the earlier d< isi tbed (mgh'ohui 
procedures, a DC current is sent though ;ui insulated win; connected lu the 
device. The curj'iiil is huid at a level suflicieul lo cause a specially designed 
joint locator] just proNimailv of the coil itself to orode (hereby allowing the 
connective win; to bo withdrawn. Once the connective wire is withdrawn. 

15 (lie coil forms an embolus at the desired site in I ho vasculature. Such a situ 
might be. fur instance, within an aneurysm. This invention may be used in 
that variation of the Gugliehni j>rot;*!<l me. 

The radio-frequency variation of the Gugliehni procedure is 
described in U.S. Patent Application ()!5/-IS)<).52a (Attorney Docket 

20 200252013200}. tin; entirely of which is incorporated by reference, in 

essence. 1 1 it; latter variation desirably involves the imposition ol a radio- 
frequency signal into Hie device for the specific purpose of causing a spitsin 
in the blood vessel (o! oilier lumen or cavity] mid thereby causing a collapse 
of the vessel wail onto tins coil, it is this formation of a region of collapse 

25 that distinguishes the latter Gugliehni procedure from the earlier method. 

The invention described herein is especially useful in the radio- 
frequency version of the procedure. We have observed thai when using the 
radio-frequency version of the nielhod. lhal it the distal end of the device is 
left unprotected (that is lo say "uniiiHulaied") lhal the disla! end has a 

30 tendency to erode or even to perforate the vessel wall. We found thai by 
insulating the most distal portion of die device causes ihe ennen! lo fiovv 
from the device in a way which appears to 



cause contracuon of the vessel site about the conductive portion ( i 04) of the 
device (100) without causing the noted side-effects Hence, this invention has 
three sections. The insulated region (102) is for the purpose of preventing current 
flow at the distal region of the device (100). The couductivc region {104) is for 
5 tne purpose of allowing current flow along the region into tbc surrounding tissue. 

The connective joint (106) is for the purpose of electrically and mechanically 
connecting the device (100) to a core wir: or some other similar component used 
to place the device ( i 00) at the desired site within the body. 

Placemen* of the device (1 00) in the body may be achieved by the 
10 methods described in a variety of patents, e.g.. US Patent No. 4,994,069. to 

Ritchart et al. In this approach, a chosen vascular site is entered by use of a 
catheter such as those shown in Engclsoc {Calheter Gmdewire), U S Patent No. 
4.884.575 and also in Engeisoa (" Catheter for Gtadewire Tracking), U.S. Patent 
No. 4.739.768. These patent 1 ; describe procedures using guidewires and catheters 

1 5 which allow access to the site from rcinute portions of the body Specifically, by 

the use of catheters having very flexible distal rsgjois and guidewires which arc 
steerable to the region of the aneurysm, embolic devices may be delivered through 
the catheter to the remote vascular sits. The guidewires described in these patents 
typically have a soft disia! tip which may be beat or "formed" by the physician 

20 using the device to allow the guidewire to be used to select a path at a junction 

between vessels. Figure 2 shows the use of the device (1 00; as a guidewire lip 
The distai-most section of the access catheter (1 1 01 and its desired radio-opaque 
tip markers (1 1 2 and 114) may also be seen. The device ( 1 00} may be "cent to 
have a radius similar :o that of a dime Trie radius ia not particularly critical but 

25 the bead should no: approach for surpass) 90° because o: the resulting lack of 

maneuverability and inability to achieve linearity v/ner. the vessel is collapsed 
during the radio-frequency procedure 
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la each of Figures 1 and 2, the conductive section (104) and the insulated 
section are shown to be a helically wound coil. Such a conilguraiaon is no: 
required and variations of the physical configuration wtii be -.Uscussed below 
The material used in constructing the conductive portions of" the device (100), the 
conductive region (104) and, in certain configurations, the interior portions of the 
insulated region, may be any of a wide variety of materials; preferably, a radio- 
opaque material such as a metal or a polymer is used. Suitable metals and alloys 
for the wire making up those regions bcludc the Platinum Group racial s, 
especially platinum, rhodium, palladium, rhenium, as wcU as tungsten, gold, 
silver, tantalum, and alloys of these metals. These metals have sigruficant 
radiopac:ty and in their alloys may be tailored to accomplish an appropriate blend 
of flexibility and stif&ess. They arc also largely biologically inert. Highly 
preferred is a platinum/tungsten alloy, e.g.. 8% tungsten and the remainder 
platinum 

The wire may also be of any of a number of stainless steels if some 
sacrifice of radiopacity or flexibility ma> be Tolerated Very desirable materials of 
construction, from a mechanical point of view, are materials which maintain ibcL- 
shape despite being subjected to high stress. Certain "super-clastic alloys" include 
nii-keiytitatuuet alloys (4% 58 atomic % nickel and upiiuudlly uirjiajning rnodesT 
amounts of iron); copper/zinc alloys (38-42 weight % zinc); copper/zicc aiioys 
containing 1-10 weight % of beryllium, silicon, tin, aluminum, or gallium, or 
nicket'aluminum alloys (36-38 atomic % aluminum}. Particularly preferred are 
the alloys described in US Parer.i Nos. 3,2 74.851: 3,351,463; acd 3.753.700 
Especially preferred is the t^aniunv'aiekci alley Scco-at; as "nitinol". These are 
very sturdy alloys which will tolerate significant flexing without deformation 
even when used as a very small diameter 'Aire 



If a supcrclasiic alloy such as oillnol is used in ihc device, the diameter of 
the coil wire may be significantly smaller than that used when the relatively more 
ductile platinum or platbimv'tungsten alloy is used as the materia] of construction. 

The coils may be made of radioiucem fibers or polymers (or metallic 
5 threads coaied with radioluccnl or radiopaque fibers) such as Daeron (polyester), 

polyglycolic acid, poly lactic acid, fluoropolymers (poiytctntfluoro -ethylene). 
Nylon (polyamide), or even silk. Should a polymer be used as the major 
component of the vaso-occlusive member, it is desirably filled with some amount 
of a known radiopaque material such as powdered tantalum, powdered tungsten, 
10 bismuth oxide, barium sulfate, and the like. Obviously, the polymer must be 

inherently conductive, e.g., certain polyacctyienes or polyaailines, or be doped 
with a powdered metal or other adjuvant to provide the device (1 00) with 
conductivity. 

The axial length of the device wiJl usually fall in the range of 0. 1 0 to 1 00 
15 cm. If used with a radio-frequency version the length k typically 0,25 to 0.75 

cm., more preferably about 0.5 cm. If used in other procedures, the length is more 
usually 2.0 to 40 cm. Depending upon usage, the coil may well have 10-75 turns 
per centimeter, preferably 10-40 turns per cenrimc:er Generally speaking, when 

the device (1 00) is formed of a metallic coil and tiat coil is a platinum alloy or a 
20 superelastic alloy such as nitinol, the diameter of tic wire will be in the range of 

0.0005 and 0.006 inches. Wire of such diameier is wound into a primary form 
diamc:er of between 0.005 and 0.025 inches. For most neurovascular indications, 
the preferable device diameter is G.006 to 0.03 8 inches. Each of the dimensions 
are provided only as guidelines and arc not critical to the invention. However, 
25 only dimensions suitable for use in occluding sites within the human body are 

included m the scope of this invention. 

Figure 3 shows a variation of the inventive device (!20) in which a 
braided member is used in place of me helical cos! shown above in Figures t and 

9 



2. The filamentary dements (122) making up the device (120) may be either a 
circular in cross-section, e.g., a wire, or may be ribbon-3ikc in configuration. 
Some overall flexibility is sacrificed in a braided configuration but for the short 
device (120) as used in the radio-frequency version of the procedure, a braid is 
acceptable. The insulated region (1 24) may also be seen. 

In each of the configurations discussed above, the insulation is shown as 
being a coating on a continuation of the conductive sections, The insulation 
rypically is a polymer such as polyethylene, polypropylene, polyurcthane. 
polyethylene terephfhalaie, polyvinyichloride. or th: liKc and may be applied by a 
number of procedures. They may be applied by shnnk- wrapping the insulators 
onto the device in the form of tubing. The device may be dipped in molten 
polymer. The insulation may be sprayed on in the form of a suspension or latex. 
Each of these procedures and polymers has benefits and detriments, e.g., added 
stiffness or complicated adjuvant process steps. 

One very desirable thermoplastic insulator is generically known as 
parylene. There arc a variety of polymers (e.g., polyxyxylene) based on para- 
xylvlene. These polymers are typically placed onto a substrate by vapor phase 
polymerization of the monomer Parylene K coatings axe produced by 
vaporization of a tU(P-xylyl cnc ) dinner, pyiulliiaiioo, and condensation of the 
vapor to produce a polymer that is maintained at a comparatively lower 
temperature. In addition to paryiene-N, parylene-C is derived from 
di(monochloro-P-xylyiene) and parylene-D is derived from di(dichIoro.P- 
xylylene). There arc a variety of known ways to apply parylene to substrates. 
Their use in surgical devices has been shown, for instance, in U.S. Patent No. 
5,380,320 (to J R. Morns), in U S Patent No. 5,174,295 (to Christian « aU in 
U S. Patent No 5.067,^9! (to Tayj 0 r ct aJ.) and the like. A cc2ung of less than 
about 0.001" is highly desiiable. preferably less than about 0 00075". e g , about 
0 0002". A parylene coating has the benefits of being very thin and very flexible. 
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Because it may be appiied in a vapor-phase process, the masking of the 
conductive region (104 in Figure 1 and 126 in Figure 3) is easily accomplished 
during coating of the insulated regions. 

In general, by "insulative", we mean that the insulator has a resistance of 
500 ki)ohms/cm or greater. Figures 4 and 5 show variations of the invention in 
which the wire or ribbon component of the device in not coated, per se, in the 
insulated region but js either covered with an insulating siceve or is an insulator 
itself. 

Figure 4 shows a variation of the inventive device (130) in which the 
conductive coil (132) is distaily covered with a sleeve (134). The sleeve (1 32) 
need not be closed at the distal end. Suitable polymers for the sleeve include the 
polymeric materials discussed above which are of a type that can be shrunk 
wrapped onto the underlying coil (132) or braid. 

Figure 5 shows a variation (140) of the invention in which the insulated 
region (142) comprises a plug (144) or insert which is affixed in the distal end of 
the coil (146) or braid. Again, the material making up the distal tip is insulative 
and preferably -olymenc. 

As was mentioned above, the connective joint (1 06 in Figure 1) found 
proximally on the device may be simply a conneciion which conducts electricity 
into the conductive region. That is to say that in some treatments using the 
inventive device, the device is not left in the body after the treatment is 
completed. 

Figure 6 shows a variation f 152) of the invention in which the connective 
joint (1 06) is mechanically detachable joint. The depicted joint has a clasp 
section ( 1 52) which remains with the core wire (153) when the sheath (1 56) is 
retracted proximally. The other clasp section (154) remains with the device (1 50) 
if the device (I SQ) is left in the body. Other mechanically detachable joints 
suitable for use with the inventive device are described in- 



U.S. Patent No. 5,234,437, to Sepetka. (shows a method of 
unscrewing a helically wound coil from a pusher having 
interlocking surfaces). 

U.S. Patent No. 5,250,071 , to Palermo, {shows an embolic coii 
assembly using interlocking clasps mounted both on the pusher 
and on the craboiic coil) 

U.S. Patent No. 5,26 1 ,91 6, to Engelson, {shows a detachable 
pusher- vaso-occlusive coil assembly having an interlocking ball 
and keyway-typc coupling) 

U.S. Patent No. 5.304,195, to Twyford et al. (shows a pusher-vaso- 
occlusive coil assembly having an affixed, proximally extending 
wire carrying a ball on its proximal end and a pusher having a 
similar end, which two ends are interlocked and disengage when 
expelled from the distal tip of the catheter) 
U.S. Patent No. 5,3! 2,41 5, to Palermo (also shows a method for 
discharging numerous coils &om a single pusher by use of a 
guidewire which has a section capable of interconnecting with the 
interior of the helically wound coil). 

U.S. Patent No. 5,350,397, to Palermo et al. (shows a pusher 
having a throat at its distal end and a pusher through its axis. The 
pusher sheath will hold onto the end of an embolic coil and will 
then be released upon pushing the axially placed pusher wire 
against the member found on the proximal end of the vaso 
occlusive coil) 
The entirety of which are incorporated by nonce. 
A further detachable joint is shown in Figure 7. This joint is described in 
detail in U.S. Pat. 5,423,829. to Pham et al, the entirety of which is incorporated 
by reference. As incorporated in the inventive device (160) shown in Figure 7, 



this joint 162) is one which, upon application of a suitable voltage to the core wire 
(164) will erode in the bloodstream to allow the device (160) to remain in the 
body. In this variation, the conductive region (166) is necessarily more "noble" to 
the electromotive series than the material found in the joint ( 1 62). A return 
5 electrode (not shown) must be supplied to complete the circuit. Presumably, the 

erosion of the joint (162) operates through an electrolysis/oxidation of the metal 
in the joint. The region of the core wire proximal of the joint (162) is insulated to 
ccntrali2e the erosion reaction at the joint. The bushing (1 68) shown in the Figure 
7 is conductive. Other electrolytic joints suitable for use in this invention arc 

10 described in the Guglielmi patents described above as well as in Pham et a], the 

entirety of which are incorporated by reference. 

Finally, Figures 8 and 9 show the preferred procedure for using the device 
of The present invention. These Figures summarily depict the radio-frequency 
variation of the Guglielmi procedure as described in U.S. Patent Applications 

15 08/499,525 (Attorney Docket 290252013200), the entirety of which is again 

incorporated by reference. 

Figure 8 shews a site to be occluded (1 80). A catheter (1 82) is inserted 
into the vasculature so that the distal end of the catheter (1 84) is located at the 
selected occlusion site (180). The inventive occlusive device (100) is has been 

20 passed through and ejected from the distal end (1 84) of the catheter (1S2) using 

delivery or core wire ( 1 86). The inventive device is positioned so that it contacts 
a portion of the vessel wall (1 88). This positioning may be verified by 
conventional fluoroscopy. The core wire (186) is connected to an LF or RF 
generator and thence to the inventive occlusion device (100) The other pole of 

25 the RF generator (] 90) is connected to a dispersive electrode ( ! 92) which 

preferably is in the form of a large conductive pad. An alternating signal (e.g.. 10 
Hz. to 10 Mhz.) signal imposed on the coil/. A 4 Mhz. is especially preferred. 
The signal to the device (100) heats tbc selected vascular site (180) and constricts 
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the wall of that vessel (180) as is shown in Figure -J. In the depicted variatioD, an 
electrolytically detachable of about 0.018" outside diameter and 0.5 cm. is 
deployed. The occlusion is verified most preferably by the use of a reflected 
power monitoring device (194) which is used as discussed b the manner 
5 described in U.S. Patent Application 08/499,525 (Attorney Docket 

290252013200), 

In this variation of the invention, the occlusive device (100) is then 
severed from the core wire (186) by use of the electrolytic procedure and voltage 
source (198) described in the Gugliclmi patents mentioned above. Catheter (1 86) 
10 is then withdrawn from the body. 

The illustrated embodiments have been used only for the purposes of 
clarity and should not be taken as limiting the invention as defined by the 
following claims. 



14 



Till-; CLAIMS l)KI -IN1N(; Tllli INVENTION AK1-: AS !■< Jl.I.t IWS:- 

1. Ad occluding device compi ising an elongated body hu^hiImm having ;i 
proximal end and a disla! end and a body length litiUvtu:n said proximal mill 
disla! ends, a detachable joint attached lu said body member proximal end 
capable of conducting an electrical current through said joint lo said body 
member, vvlirjrain said body member is comprised oi'at least a proximal 
conductivo region comprising a conductive material and a distal insulated 
region having a length between about 3 and of t lies body length and 
wherein said distal insulated region is insulated with an insulator comprising 
a polyxylylene polymer. 

2. A device of claim 1 wherein said bo<ly member comprises a helically 
wound coil. 

3. The device of claim 1 wherein said body member comprises a tubular 
braid. 

4. The device of any one of c' ums 1 lo H wherein said insulated region 
comprises a core of a conductive: material and an insulating covering 
comprising polyxylylene polymer. 

5. An occluding device comprising an elongated tubular braided body 
member having a proximal end and a distal end and a body length between 
said proximal and distal ends, a detachable joint attached to said body 
member proximal end capable of conducting an electrical current through 
said joint lo said body member, wherein said body member is comprised of at 
least a proximal conductive region comprising a conductive materia! and a 
distal region insuialed with an insulator and having a length between about 5 
and 25% of the body length. 

0. The device of claim 5 wherein said distal region comprises a core of a 
conductive materia! insuialed with an insulator. 

7. The device of claim 5 wherein the distal insulated region is insulated 
with a polyxylylene polymer. 



Iti 

». An occluding duvict; its daiuiud iti ;i.iy prcc^d iiu> claim and 

substantially us b<;rtduljd'or<; described vvilli jvfurcucc! in and as slnnvn in 
any ouo or mor<! of llio Figures of (ho aciMmpanyini' drawings. 
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FIG. 7 



